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Eddy Overview — Generation & Propagation

Northeasterly
Trade Winds

Propagation

Calil et al. (2008), Wyriki (1982)



Eddy Overview - Structure

Cold-core Cyclonic Eddy Warm-core anticyclonic Eddy

Bakun (2006), Goldthwait and Steinberg (2008), Vaillancourt et al. (2003), Bidigare et al. (2003), Seki et al. (2001)



Previous Work

* Nutrients and phytoplankton

— Multiple surveys of cyclonic eddies in Hawaiian
waters

— E-Flux and EDDIES programs
* Higher trophic level associations
— Tuna and marlin
— Sea turtles
— Seabirds
— Cetaceans

Bidigare et al. (2003), Vaillancourt et al. (2003), Seki et al. (2001, 2002), Benitez-Nelson and McGillicuddy (2008) , Goldthwait and Steinberg (2008),
Bakun (2006), Polovina et al. (2006), Howell et al. (2010), Yen et al. (2006), Hyrenbach et al. (2006), Davis et al. (2002), Woodworth et al. (2011)



Background — 1995 HIBT

Seki, M. P., R. Lumpkin, and P. Flament (2002): Hawaii cyclonic eddies and blue marlin catches:
The case study of the 1995 Hawaiian International Billfish Tournament. Journal of Oceanography. 58: 739-745.




Background — 1995 HIBT

Seki, M. P., R. Lumpkin, and P. Flament (2002): Hawaii cyclonic eddies and blue marlin catches:
The case study of the 1995 Hawaiian International Billfish Tournament. Journal of Oceanography. 58: 739-745.




Case Study 1: Melon-Headed Whale Foraging

-10 melon-headed whales tagged off Kona and Kauai in 2008
- Positions filtered, best daily position use based on Argos Location Class
-5 tracks contained offshore components (depth > 3,000 meters)

-Offshore components examined in relation to HYCOM current data

Woodworth, P. A,, G. S. Schorr, R. W. Baird, D. L. Webster, D. J. McSweeney, M. B. Hanson, R. D. Andrews, and J. J. Polovina.
2011. Eddies as foraging grounds for melon-headed whales. Marine Mammal Science. doi: 10.1111/j.1748-7692.2011.00509.x



Cyclonic Eddies

Start: 2 Jul 08 (12 Jul 08)

End:  20Jul 08

Length: 1061 km (599 km)
47% of time offshore

Mean Current Magnitudes:
0.29 m s (Track)
0.17 m s1 (SA)

p=3.2x107?

Start: 10 Dec 08 (20 Dec 08)
End: 24 Dec 08
Length: 543 km (160 km)
33% of time offshore
Mean Current Magnitudes:
0.36 m s'! (Track)
0.22 m s (SA)
p=>5.3x1073

Kobayashi et al. (2008), Woodworth et al. (2011)



Anticyclonic Eddy

Start: 25Jun 08 (29 Jun 08) | Length: 889 km (819 km) Mean Current Magnitudes:
End: 14 Jul 08 80% of time offshore 0.16 m s (Track)
0.23 m st (SA)
p=18x107

Kobayashi et al. (2008), Woodworth et al. (2011)



Case Study 2: Kona Seaglider

The Kona IEA Seaglider is a
collaboration between

PIFSC and Bruce Howe and
the UH SOEST Ocean Glider

group.

Photo by E. Howell

Data Recorded:
-Temperature
-Conductivity
-Fluorescence
-Colored dissolved
organic matter
-Green backscatter
-Ambient sound*



Upwelling and Primary Production



Conclusions

Continually recurring phenomena

Upwelling makes nutrients available, leads to
enhanced primary production

Enhanced/aggregated plankton may attract
higher trophic level species

Two potential habitats

— Edges of cyclonic eddies

— Centers of anticyclonic eddies
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